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The processing appts. consists of a logic processing part (1) that 
comprises of a logic constructor (1 A) that realises a predetermined 
function. A reserve logic processing part (2) reproduces the predetermined 
function of the logic processing part. A data holder (3) holds a 
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A fault detector (4) detects fault generation. A recomposition unit (5) 
reconstitutes a reserve logic processing part based on composition data 
read from data holder during fault generation which is detected by fault 
detector. 
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Improves self restoration function. Improves reliability of device and 
degree of freedom of design. 
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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data. in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

l.An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic fonning elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
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[0 0 2 4] 1 2ttfflBrt#RT*»3. ^©B 

ffl^Rl 2 {4, JM*x-4Mtt*#Rl 1KJ:D»H 

$nfcs«^x-^ic*^viT, ifea^aasi 35, ^ 
tiifea«^g^ 7 b &MmasjK»K¥R 1 0 tc<t 0 

^»rSnfeSKWS©^5HC^*^8ia»^SKl7 
Aft»^&»a*ri6S*tfc«fc0 3KI»«©*4Ufclfc 

a^agsi ztm-mm*'gm-z>&o\z&®mz>h 

<DT-$>Z (m&M 2) . 

[0 0 2 5] SKWS©58^SIHC^*^gia«l 
50 «5*7AI^AT : Pfillfta*J«S3!l7B*ffiffltT^ 
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mmm&m 7 b <DRwm%&&<Dmm&Am t> l < a 

y-feyHSEtt, E*^R©ftSflyBflF«fcSrtoT. 

^«»a»ias*7Bft«uB-r*ct3j»T*5 (8*#a 

1 3) . 

[0 0 2 6] 2 SIC. *ffiffl«!8©^fflaia«^SSI7 
B <b u < »3&R«©S^BBC#*>SS&a«lJ£g3!& 7 

&a#u$£$ 7 b zmmmzm bfcis*, naaaaa 

1 3 ®?ftMHMff* 7 B©»tft-£©®*tt£tTi: 
tifiVZZ (»#B1 5) . 

[0 0 2 7] S&fc, «ic©^ffli5a«^g^7BSr. 

Harass 1 srtic^aiia*j«*7Aiw*©«i 

IC*^UT*^ISttTt>«fc^t 6) . na«i 

8*1 3T©»*©»£*fc»BJ*T-*ll*¥ai 1 

t^DjuasnfcWijjjr-^fciSUT. naaaa&i 
3©^^e.3ito-r?)<fe5tc«j«bT ! bJ;^ # 

7) . 

[0028] *&. aafflasi 3#*a*fc*.snT 
^Lfcaajaassi 3EW©aa*!iaa5i 3£*»t«a 

3 8&©3fta«j3®$7Afc: < }:Di&aiIlK£LT 

n«*iriBc«j««tu 6§&a&a$i zomimm 

n. Haax-^tw^ai i\z.*znm&T-99>x 
w*uti3ioitm&> sMfii2^ mmm& 30 

-*fcr-*«8^a8*SK#fflU -£-©HaiH8#l 

^sm 7 Ati 0 sKBarimtftofcaafiaa 1 

(M&I1 9) . 

[0 0 2 9] ^©«-&K*V»T, HaflaaSBl 3tf£ft 

■t&A6nTv»*«^, ^ctna^a^ «»©na 
$&a$ 1 3 ©5-&©#^©^ajaagB 1 3 t^-©na 

@K*l«t : f»*jjEUT*<J:t*»T?** (MSB 2 40 
0) . *fc, ifjttBaj^tt£&?fc&affiaai 3fc 

r*B***«»*aA5n. ^fi^a®ags©ft#^ffl 

a«©««aAWbl/<ttU-feyh»CB, lets^a© 

aaasn 3KfttT*«aa*««*#uirr*i:&t>T 

(»#B2 1) . 

[0030] sec, fcffiffltfuo^na&aaaasfct 
< ttaaaraaoawi* 1 3 fca-raaasajh 
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2) . a-fc, &a*&a$i 3jj«iMM-&*.sn-a>-5« 
aftaa&a 9 «&cm*j^ai 2 4%*afta 
«i 3»c-ttt*6n*-*, x-^fi^as, 
fltas«»tt^ai o^itm^x-^n-Jt^ai 1 
£ig&©na$&ag&i 3t#UT*aic*ttA*!:fc3B« 

(»*^2 3) , 

[0031] seic na«i^ii*7A*«kt; ; p*gfta 
ttftK*7B*. naii»©*/jN«ij«iisfiT»5Sia-fe 

«. aaa&aau 3€, *»©sia-fejw»6!{csaifflt 
[0032] $&, ifeamaee 1 3tfgft©*ttBB# 

5S5ar>yhT*D, MUM*. «»©Ha-fe;P 

#&&*aa*s>3.-;i'«*ft*&AT*Mfrs - ta* 
t?**s*» (»*«2 7) . nasaasBi 3*, use© 

STa&0, ft*&BB«. aa©B9-fe**&ft«*a 

92 8) . 
[0 0 3 3] 

±kE©01 (a) , (b) ESt* 1 ©MHO 
V»Ttt. «a©Baa&S*lA£J;9BaiilB£l/T 

ana^a* 2 «, aa©Batft&K*iAfcj:9a9 
BBfcUTB*Mra«fc«j*3n, 6na$&ag& 1 <m 

Cta9«T#*-*, T-?£*f^a3 

fc*^Tia, aaaiaaifcsitsBaEFBajfcT*-* 
[0034] »»»ui^a4ic*v»T» Usa^a* 1 n 

®l»«l*t«fflf*t (01 (a) #1) . Bflljfc? 
aSJCkD. 3«»*©«£LfcBa«ia«lfcrH»T 
©ISraiHl&raiSx-* a 3 » 6K»tti 

u *©a«HBiia5 ! -*fctf3wT. ^n^affla 

«2*. *a©BaftttS*iAKJ:DattMtt©a£ 

LfcaaffiaaJi tH-©»a0»**K&*j:5ics 
(Hi (b) m. m*mu . 

[0 0 3 5] Sfc, tta«l£S»»K#atrJ:D. 
(?S©^4L^Haj!iagB 1 K*W-4S»l»S©5fi4H 

Hfc***aa««s*iAftW(ri-*-*, ^^r^n 
&s«**©»tKHt**»«aa*riaaf 1 asrv» 
fcaia*«55!i i A»&ft«, sK^©f64bfc^a 
fflaws, : F«»a»a«2turfflv»*!:t!9tTf#s 

©T. *@©»Sf6±fcKLTtt. cnSJS^THHI* 
a&a£ff£*-5 (M3KV2) . 

[0036] sec. fbmmmiwfflkttz.znT 
^ffi^ajaagi52^, ffi*©na«ia«Bi© 
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8«j£x-*©^#fflb4>»»^a5 tc ±*w§j£ft 

ffft?;i<hft<, *«HM[Olfc3i»l*l*«WWMI 

a$2 \zwv&x.z>tz\-fv@w.vim-c$>z> (»*a 

3) . 

[0037] a;*:, HHMH2oim(iato 

«I& APf "bKttU-fcyHaic ft. a©ft#£ 
ffllP&fcg^T, SttPlflF«>»£LfcWWiVllc JO 

B*ft¥g 5 CJ:Siia0B©B8j£ffiaftfTft 
**ftv» (»*«4) , *&«S?±^aK<fc9, * 

[0 0 3 8] *&. mwiamitNn&ttiX.ztiTto 
nas*»ff ¥ew*ft®na«iatf i c» UT*ac a? 

*ft**cticJ:D, gg©«j£ftffi3&fl:T#s (if* 
96) . 2 61:, HaajfcgsfllAft, naiBlKoft/h 

7) , d©«Sfc*ir>Ttt. »8*!iaaBl*<fctf : HfMi 

a^agB 2 ^. «»©na-fe;w &ft saats'a.-* 
tufeo (»*98) , «*©aa-fe;i'# 

[0039] ^©«^[r*$viT, naffiaguife 

yhtu **ffi9Kft. **©»a-fe^6a*»a 
*s?a-/pft*R*&*T«*ufta*&, **fc*rr* 

«IBftfrftofcD (»*ai0) . HaMSffi 1 *5<fctf 

^HiSiai!iaa5 2*, mk<^KHBR»&&«^9 h 
«***&*Tfc***Ba«iu &M®mz, m 
*©aa-fe^6a*ifca i E^a-ji'ft*»**AT«i 

(tt$ai i) . 

[0 0 4 0] *fc, ±j£©02 (a) , (b) 

2©5!^©ia«a«ia#*aafflasfiTtt, aa® 40 
agB 1 3 «i, «sc©^ra«^s^ 7 a \z j; o tta@»& 

ftA&TaaaaAsa 7 Biaaasfcttajflsn-f , 
*fc. r-^ff»^R8Tttaa«ia«i 3c*»tsa 
a@B«*x-^*fiwUT^*. 

[0 0 4 1] Pt#^W^g:9TttiiaJ!iag|5l 

3Tr©»a©38**«mu. Mtaaaxainf^Rio 
Ttt»a©»£LfcaMHaa«i 3c*w5sa*»a© 
»£»Hc#*aaa«j3Efi«7A£Mff-r5. 
natttu^a 9 c«t d aaam 1 3 t©» mom.* 50 
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«(HUfc»fc (0 2 (a) #JS) . B**T-*tf*# 

a 1 1 fc*nT, aiuqiFox^i/fcaaiKia 1 3 t 
^tomb^*?*-* 8 *sk 

*mu ^©nanisfs*^x-^jcs^#, ^anaa 
as* 7bl naaasa»R(r^a iocj;o ^»rs 

nfc3K»S©»4SHlOta&»*»a«*K«7 AS» 

«r»fcaa«j«B*tftffl^TaKP9a©3fi4i/fcaajB 
as? 1 3 tH-aasiiajfcTsfcaroiffcrtT 1 -** 

[0042] -et-c, am^si 213*0. nm&r 
1 1 ic<fc DiHHsnfcWEfiajSx-^t: 
s-sf^x. isaMagE 1 3 ft, ^ana»^s^ 7 b t 

KtiHXiKfli 0fc±D*tfsnfcSK»s© 

»±SHCA>*^aaa^s* 7 A*Ntv»fca9*MtK 
*tfc«kos«Ba©f8±u&aa«a*i 3ta-« 

ttiBS*5ct«JTea (02 (b) m a$ai 

2) . 

[0043] *fc. ^Mfca*i&K*7 Bnmmx. 
a©aa»A»ftb<ttu-feyh«fci4. Ete#a©ft 
aaaaUfcai^T, amia©x£XHK**sift 
a«$ii £ 7 Afc^AT^anaajaais* 7 b saffl* 
scittctD, us. MMt^Ki 2 \z&znmmm 
ftfrft5&g#ft^ (»*ai 3) . sen. *&«§i± 
*rkj:o, *ffiffl«f8©^aaaa^55ii7B%>u< 
aaM*«©a»Bfc*#MHHft&s* 7 Afc*rr 
s*&«ft&iku £i**T*s on 

«ai4> . 

[0044] Ntt®ft±E#*>iHMNi4!as* 
7 b tfcis*. nasaaas 1 3 <D?nm 
a««»*7 Bo»#-€©»paaTtfto&«^K 
a, a»^Rfcj:o*©asa»rr*ct*JT!*<5 (M 

*ai 5) . SSfc, HI (a) , (b) Ttt, «&© 

^ti!&a#i/&g* 7 b *, na^agp 1 3 rttr^«>^tt 
tv>*# (»*«i 6) , ^ana*^^7Bft, a 
aaagBi 3i?©^©^^ics»^x-^n-»#a 
1 ifcj:ojiaanfc?i«*T-^fc*i;T. na&a 
«i 3©^«*sajrr*ca:icj:D, na©aa5i 3 
©a^ftffimftt?#^ (M$ai 7) „ 
[0045] iraMaegi zam^u^nx 

£L;tii3$a3$i 3«^©aaj[iaffii 3fc*w-*a 

a«^®^7AftfflViT, B^figftfTft^Cltfc-C^?. 

(»#9i 8) . sec, SfS©aa*fi£g^7AlCct 

ona[§ssa:LTB«^pit6{c»^$n, #nai!aagi5 

1 3©0f)tt8tgftHaL3?)'>ft<<hfe-^© : Pffiiia 

©aegft^ft^T*^, wn^x-^w-^ai uz* 
zmmf$,T—9 onm^m tu^tz^\z «, 
^ai2(c«fcD, s8B»^ieicftofcaa®ai8i 
3 ic'3^T©BaiHiK*j«7 j -^ftx-d'«»#a8* 
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mmmmm > «&©i&a#tj£g3?s 7 a c«fc d 
^igtcfcofciiaffiagBi 3 <b^-©^aiHi^«^(c 

S^rt^S (ftJfcBl 9) „ 
[0 0 4 6] Z.<D®&\Z&\,*T, 3^ffllS 

^^x^nrv^^ ^itiiajtaagite. ^©na 
1 3 © o u ©ft£©ita$aagB 1 3 1 m-omw 

a$ 1 3 tfm®j$.^m\zi3i? terns, ^-wm^m. 8 10 
mmzm&x%riv~?&mim-?hz> (»*«2 

0) . 

[0047] ztz, mmmmmmmumm 
itffits^viT, mmm^mizu-otzmmmmi 

3\zRZ.T?ffil&W!! ! m&ZmM?ZZ.tlZ£Q, E 

mmfc&mi 2iz&z$&w\3im<Dn®mm$:ftts. 

ct k> . TfcffiflmMKD^Htnaaaasi! t> k 
^©^a^asBi 3ic^-r5«&«*«±-r?)Ci:fc«k 

[0048] na«a«i33Wiik-tftA6nT 

aaaai 3 t-*«8#R8, 1* 

SttaXftlMff^lt 1 0 ££tfW8j£x-*frl??a 1 

i %&$.<Dmwm& 1 3 fc»uT*afc-ttt** c t 
sc. tt9«jd»*7A«j:tf : HMia«iAS*7B 50 
(»^«2 4) , c:o»&fc*v»Ttt. mmm 

«13*, «*©IW-fe**6ft«IWi ! ES?a-*tb 

[0049] ifea^aeBi sflmoftMBK* 

*6ft*IWIt3?a-**«fc*3tt:ATt(|j«UfcO (8* 
«#B2 8) . 

[0 0 50] 
GHM] 

(a) 3l$ll0l©tt9! 

0 3 tt*89i©SI5 1 *MM£#**SE4Bimfltttftll 
*T«ffl®agS (§M->XfA) H. M*.i£ft¥ 50 
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®m*fttt 5 j; a fcAitt rams t>oT»*. 
[oo5i] cut. ^©03 ts-rif ffijaasatt, 

T-f^D^Dty*a=yh (MPU) 2 0, 
BK2 1. H«^x-^ffiit««2 2, 7*79 2 3, 
nv>H^Mgfi2 4, *qE'J2 5, DSP (xVS>* 
A'S'^^ntyt) $2 6, DMA <^-f W M 
t'JT^-tX) 3>hD-727, *fV2 8fttf7^ 
7*1*2 9 **fc*.T**Stt. DSP«26ttDSP 
Jfl**'J2 6AS-t&*TW&. *£, MPU2 0I1 

tfftja&iMt&ftic tofc s#ia titfiiaflp-r a % ©-?<& 

0, 7*:/*2 3Rtf3V>KW«iM2 4*ft&t/T 

am*t»ttsn*-*, dsp (xVs^i^tju 

yo-fey-S-W) 2 6S«*UT«M*t»ttSn. 7* 
y^»2 9^igSLTr-^^3-y, SSfflfP*. « 

[0 0 5 2] ft*, ±i£©s<t&, 111, 7-?Vn 

&mAW%&xfnmmm& t%iz, ^©03 

3, *%U2 5. DSP8B26, DMA3>hn-72 
7, 3"TV2 8, Rtf7^^*2 9ttf|^Oif95> 
jTOflBftttSBK. «Atf, FPGA 

[0 0 5 3] i^t, FPGAttt, a— UFo^JcTJtl 
ftCtJjJTTS-SAS I C (Application Spec 
ific Integrated Circuit ) T&oT. 

*-r*t>©T»*. *&, FPGAtt, ffi&©gia-fe;i/ 

[0 0 5 4] j££, «^0SS©*«Sl6]±©fc«)©W 

#$tlTVJ5*t. Cl©FPGACt3^Tt), 1^87-^ 

58&ffft3CtJ8«T**±3fcftoTV>*. FP 
GAB, ft««#KV>iV»3***AVLS I ©fiJA 
t, »ft, **Cffl-r*T©»III]jWi«rlBTr»tr 

xlf-f >©^M J f'*SIS«©^|)l{C*fT5 U 

[0 0 5 5] **Jfi«C*V>T6-FPGAtt, «5SiT^ 
±*f tt iC^J&Bf S©#«KS^-r S± 5 K F P G A 
yn^7A$tlT^-5. COFPGACiD, 
*«15lA»T*oT"b. MPU2 0©JtS(Cckl9ra© 
Ha«l«*imijSrt-5J:t39tT#<b«t5CftoTlr»*. 
#*©FPGAtt-€-©l*ji5t:*«ffl©B&8-fe;i'ft 

sltso> j ene»^ffi^ani»<!:bTffiffl-rscfc5 

[0 0 5 6] IH4 tt*56W©m 1 SIJfi«t:*»*»4 SEfl 
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x$>k>. z<D®4\ZTR?m®Mmmt, mz.m&o 
na* v a -)v& s ts. z mm UK k £ o m&, s nx ^ 

■So Z\Z\X> 3 4te«&©FPGA (7^-;i/H-^D 

^^•y-F'TH, nasaass) -?&?),;: 
©FPGA3 4»«is©iia-fejv mmmfomm 

%t vxmmmizmti-znxmfemmzmtzm 

g&26, DMA3>hD-72 7Xtt^-fV2 8tUT 
[0 0 5 7] |fea-fe^<h«iiaiiI8S©g/jN*fi!c 
&XZZ>7u>/yS. >^BjtE£/\- F £x 7©*/h«J& 

PSS&ttillJK (P£§&ffl W 2 l tt. MiE©0 
3 \Z&nZ>m&&ft\B]ft 2 1 C^tSfcOT, F P G 

a 3 4 \z&^xm%i!)WfkLrz%fr\zm$&tiimz% 

!ktZ>Z.t\Z&Q, &m*%!£LtzZtZMPV2 0\Z 

[0 0 5 8] 2 5K::3V>T*k ffifi*©0 3 C&tt 

5*^'J 2 5{C*fj£1--£fc©T, C:W ; E'J2 5it F 

p g a 3 4 \zmzmmmm& : T-?*m-rmm 

h\Z, F P G A 3 4 \zmfc¥ti$ial&-k)ie>%.®&*£m 

2 5tt, ^A«07{C*-TJ:5^, &FPGA3 4«© 
lfea-feJHC«-5^fflBlffi/^pIIE!KS8^S®$tlTVi 
Sl&air^x-yjP (fflS^R) 2 5 A£-£ft;lTV> 
5. BP^, ^©^a-fe^-^2 5Att. Btt©8£ 

gBK^a^a^HcfUT^gia-fe^fcteffl lt 
^•5tt#&flHif«£ieirr-3 *>©-?& ^tummw 
mmmm&vmm&xft h l < a y -t ? m^c«, 

HCA^>5i&a-fe;nc^AT^«ii&a-fejvsffiffl-r?. ^ 

BfJHIIB**r*F PGA 3 4***1-55: 

[0 0 5 9] 5 7ttX+^>5 1 xy^|5lB (BSWIS 
mWm^WL) "CftO, J:©a**>?xy*IIIIl5 7 
tt, £§fcffllHlS& 2 1*^ ©|*«&fi]ft4&3l*fcM P 
U2 0©fgj* U*t>fx»^iiif) ICiO, F 
PGA3 4©***>3 1 xy£<£fTfc3;:£l;:«k9, PI 
£©58±L;tFPGA3 4(C*5^5SgfS|§(D^5H 

* WMffiS (a) . (b) fc^-rna-fe;i/3 6^ 

^±^m±)vx$>^) KMPU2 o omega 

[0 0 6 0] Sfc, MPU2 0ttattfta$a£#fcb 

fc44fla*«»Mfrr-5 *>©•?* a. *tfwctt. m& 
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tettUUB 2 1 l;:<k 9 F P G A 3 4 T©lf £©8±£&tti 
Lfc«£, %®&&<D%±LtzFFGA3 4\Z^X<D 

naBB**^-***^ 2 sommfcT-fm® 

*2 2#&«*fflU -e©Hai§l&8§*T-*frS^ 

IWI)r*nfcatt»#©*t»HC*^*lt8'fe^*IBi^ 
fc»«"fe;Pt'*ffl^Ta««W©»tl/&F P GA 3 4 
t(^-fi||g$S«*1-5fc*©S»*x-^*»tiJl-5 
S*«5*-*tt*^R3 5il/C©««**U 
10 »«©B£bfcFPGA3 4*?ll&/frr«&*fc. £© 
F P G A 3 4 £ 'J -fe y hi" 5 >J -fe «;/ hffi^S feW^T* 

[0 0 6 1] ±ft©ffl&j£x-*f|-£^R3 
5 !C*5ViTSai$nfeS»*r-^tt> MAttH 8 \Zk 

TZotemmGLx^z. iHma-fe*©sik 

±E©^ i E'J2 5©**P 

«»»s«5 9 ictefflsnTv>5^ffi§ia-fc»*©s$ 

««, F P G A 3 4 fc*JJiHa-fe;Hfe*©*©*!*tf 
a? 1 OXKRjfcSttTH*. ftoT, MPU2 0©M«(C 
J:D. ^HtHa-fe^aiRftS/x— fe>H8K*«ltft 
&&V>«k3lcLTV»*©T?, lUBifi^-^Oim©** 
*Kitf*J:i;^*«J:3fc£-3T^*. 
[0 0 6 2] S«fi£«8« (fS*fiS^R) 3 OH. MPU 
2 0fcJ;D*ffiSnfcli*£5 i --*fc*'3V»T, FPG 
A3 4*, ^«ia"t;UtX*+>5 t xy^H»B7fc 

£ o »ff *n3ta«PW©584RHfc***»a-fe^* 
»v>fc»a-fe;Pt k: «t d att»#©«4UfcF p g a 3 

4 tra-at6SHaf5<fc5{cH«*T5t)©Tfe0. 
50 JW**ff»5 2fciVU7 > Xol ; EU 5 8 tMJkjtTV* 
5. 

[0 0 6 3] CIJIT. J'UT^tO 5 8f4, MPU 2 

Sn, FPGA3 4*6©K*ffll/^nyirfcJ:0, S 

^) t*iftUTFPGA3 4^ft|&1-*t)©T**. S 
fc. B *Eg^ffSB 5 2 tt, FPGA3 4±K*ftA6 

n. -> y 7;i/^ ^ y 5 8 ^ e. ©s«*x-^ icis^t. 
^ffifna-feji/tiisw^sHtA^siia-fejus^^ 

4? fcHa-fe;U<!:lc e fc0liaiHlgS*B«i*1-5 i b©-ca&5. 
[0 0 6 4] flJAtf, 05 (a) C^r«fc5&, H8-fc 
JV3 8j8«3(|« (A) KJ:r)»«*nTliaig»tUT«l 
*^n5 F P G A 3 4 fc*V»TI*S*t«tttSnfc»&fc 
feV^Ttt, MPU2 0H X*-^>5 L xy^[llK5 7iC 
%LX. &m (B) •C^-TJ:'5^:X*^>/1XlC<t5X 
**>^xy^*ffa:3B©«**ff*'5±'5lCftoT 

^ir^^xy^^*^. Ha-fe^3 8©5"&, K§© 
*4»HC*^*»a-feJI'3 6«t»SSn6J:3fcfto 
50 TVi«6. 
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[0065] nmmmz 0C6HTH 05 
(b) o \Z, ire©5B£SHfca>**ttI-fc^ 

g* (c) \zm-r^o\z^vmbxtam<Dm5 u> 
c*-riiaig»i:n*©«iB*frr*i»aia»*fi«iiaE 

"fSJ;5t:aoTV»-6©T?»-6. MPU2 0&, 
F P GA 3 4 C^tt-Sjfettffltttt©^ «H3I-fe^t>K 
t4»*©*48HK3S>**lta-fe;i'K*rt-*i»«*Hjl: 

•r -5&«gik# ft 3 2 1 bT©aMB**rr* 1 1 t> 

PI§©f§£tC#oT> S«^a*3 0©H#i^a{C«fc 

5T. fpga34 o^q&fam-tjiznmmzmH vtc 

till. F P G A 3 4 ©^ iii63-fc^©ft#;* * U 2 5 K 
«rtfi3nT^S-3£©»PfifilTtJ&:ofc«^fc, *© 

■T5a»^S3 3 £LT©«fl6& , Mrl/a»*. 

[0 0 6 6] ±&0flMtCJ:9. *£$©$& lH«Wc 
*f7d-*ir- h*JH»THTfclMW*. bps. » 
Al) , 77irX7<A77h (7-r-y7"A2) Xtt7 

*t£MPU 2 0 JC»UTffl*-r*. 
[0 0 6 7] MPU2 OtCfc^Ttt, E#&£fJHI?& 2 1 

*6©»*ifta«^*A**n*t. fcrnsnfcPtg 

*», V 7 h 7 x 7 fc J: *«|fc&*T* «MW» *«K-r 5 

T**tt(»rSnfc»&C*V>Ttt. SKPISffl©X7 
-®a»-3 1 >£<k5$&a#fTft:bn-5# (7xy7*A 
4©YES;k-h*^7ry7A5) , V7H7x7fc 

TA©ftfP*H^?±S-a:« Uf7^A6) . 
[0 0 6 8] MPU20I1 tT®FPGA34 

KfcfcoT, 7**>^x-.y7lHl?&5 7K«fcS7>**> 
^xy^Sfrfc^tS, ***>^iy£ll*#*6 
fcBALTftTjVrs (Xr-y7A7~Xx-y7Al 0) . 
W6, FPGA3 4fc*^Ttt, X*+>?xy*ia» 
5 7*6©OT £A©3n (7x2/7* 

A 8) . ffl*.l£H5 (a) fc*W-*jfittl (B) T*-T<fc 

* >?x y 708 5 7 CttiflSn*. 
[0 0 6 9] 7*v>^x<>7EI!S5 7K*^Ttt. ± 
fE©{§^ (7**>77H £A7j2n, 7**>^x 
y^*ff*5i!t»rJ:f3 Ufy7A9) , |5?£©f8£ 
Lit F P G A 3 4 K*tt*3R*«©»£SHlC#a»<& 

na-fe;!/ (ma«H5 (a) , (b) cfto-stta** 

3 6) ftM&Lttjrr*. ±B©7*-v>?x«y7[I!?S 
5 7ICj:S»a-feJl'©»(H6*tt. MPU2 0II»IT 
»S«WliUTHi*;£n5tf», MPU2 0I1 £© 
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F P G A 3 4 CWSHa-fc^Jfi^ftLTV^titWW* 
nfc*^tt, Btfti!}©FPGA3 4K:i5lt57**>? 
xy^)9»ffat>n5«* Uf5»7A10fflNO)P- 
h) , *»«Hr*jW5raUTV»*&*K3ftfc»£ 

■feJl/r-7>2 5 A«t>T?W*»4lfc8-fe;HC»«T*7 

1). CtUCfcO* MPU2 0H, FPGA34K:£tt 

*»#©*ftbfcna-fe;u*«y8ua^j:5Kii!fjbT 
[0070] sfc, ^na-fejp^#fttTv^^. 

MPU2 0#, FPGA3 4\ZtettZ>f$gtf%±Lrzm 
air;i/£ffifflLfc^<k 5 CS^S MPU2 
0tt> FPGA3 4&mt*SiaBK*ja7* : --**.* ; E 
U 2 5a»S**atTi£fefc (7xy7*A12) , FP 
G A 3 4 £&£tt?fttta*;i/©ft©£*fft£R%& 

^isru^na-fe^oft^iaKswi^-rsK^s 

3) . 

20 [0 0 7 1] ^fflBJil^a-ir^©S*t|U8S$ 

s****K&»Mi*«EUT^fcv»*&tt, nam 
K*l?*j***£i)^*fcW7C, a-ifttFPGA 

3 4©^afc££fT&5# (Xf^7A14) . ^fflpj 

ti^iia-fe)i/©&*iiiiKS:S*^-r § (c^sfttt««je 

L-TV»**&tt, MPU2 0©»»rt7 s -^««^R3 
5fc*»/»T, FPGA3 4{C*5ltS^aiUK«E!cT-7 

■5 C*tv7*A1 5) . 
[0 0 7 2] MPU2 0 fcftHTlHISftJtWi*^- 
30 FPGA3 4*mfflf^i:OTt57*-Y7 

7A16), S«I^SI«3 0©vU7JM ; E'J5 8l;ffl 
#;*nT#£jA*n5 (Xx-yT'Al 7) . *-LT, M 
PU2 0tf>SFPGA3 4K*fLT, hfSn*tU 
f]bX (Xf'^A18) , FPGA3 4ti3ViTttfie 
SnTV>*HaH»*U-fey hU H»^*ffeiJ5 2 
tt. ->'J7;M^'J 5 8[C#bTB«fi£x-7Rffi7n 
>;/ 7 £ £fJ7J-T 5 £ <h \Z£ DS«j£x-7 sn*a^, 
* ©ffffi^x- * KS^T SSFPGA34 SS«JS 
40 -f-S (Xfy^Al 9) . 

[0 0 7 3] -£©&» MPU2 0T?tt, ^^E'J 2 5©|^ 
8-fejl^-7A.2 5Afe#JBU B«^©«l7bfcFP 
GA3 4(IfeltS ; Pttlia-fe)P©IS**^>h-r^ (7. 
f5»7A2 0) . H ilTs S»^©i^7tfeFPGA3 

^©^•ita-fe^csct, «ij2 5 c«rtft*nTir»4 
§ f p g a 3 4 ic^s^^«ma-tr;p©»©Sipffl 5 9 
fctttttL (77>;7A2i) , Tmia-b^sm 

«±aoTV»**&tt, 7^<y7A7i'R0, 7+-^> 
7x<y^BK5 7C«fc57+-v>5 1 xy^*tfT^t)nT 
50 ^ttWFPGA3 43WWEUT^ntt. iffMbfc7x-y 



19 

7 A 8 ~A 2 2 CkSMS^ff £3. 

[0074] 2 sic, : HWts-fe;p3wasiPttK±aoT 

*fbT75-A£i§tiibfc& Ut7^A2 2) , Xt 

P G A 3 4 C»«ia-fe^!8«#ftUa:^iW«$nfc» 
Stt. ffl«ya^7/»R*a*ffll! (I PL11) *tff 
fcfrft Wfy^A70NO^-h*57f7^A2 
3) , »*&t£IB-f*. 
[0 0 7 5] £©«fc3K, *3MI©B 1 

ae«Ea$st&tt£««&agefc .tntf. fpga34 

*BBa-feJU3 7 fc, «»Jdcx-*#8««2 2 
fc, RMFttUBK 2 1 t. X*t>fi»^l§85 7 
t. 1 t, if«j£B« 3 ()££-£■ 

fc*.. BB«aBBfc*tf*3*;rSl^j*B*©IHI 
{£*f b T*©Bfi£g3i3 &7C*©iE#£^tB^S^T? $ « 

[0 0 7 6] Ha-fe;l/7 i -^2 5AS^£A. 

& Z t \Z <k 0 , BiSiSAISg b < » U -t y h« fcfc^T 
*>, SB»PtSSttffl'r5c:t£< I PL^a^ffSA 
■sot, Sfi©*««fl:fcB4T*««jfttf**-5. * 

fc, M P U 2 0 MtiBBih^Sl! 3 2 b T©«IB**rr 
SililckD, »B©»4KHfc##*Ba-fe,JHc*frr 

zftmzm±tzzttfT'tz><DX', se©^»«*s 

[0 0 7 7] MPU2 0#a»#R3 3fcbT 

J: b, ; HM«'fcn'©*ftflfa-r 

j8«T?#*. *&. «Sc©^fillia-fe;^ F PGA 3 4 
rtfc^»tttt6nTV»*©T». PH&OBftl/fcFPGA 

[0 0 7 8] fcfc. ±^©**JSM(C^ViTtt, H4C 
Sfi^t. ^85!iaeB<l:bT©FPGA3 4<£2fl^ 

Sftf, l«**v»ia3flfil±KW-SJ:5K:llia6bT"b 

(b) m2mmw<Dmw 

B 9 «*%9i©ll 2 ££B£«>fl>£ gE£«Bfifl-£« 
««aiSB©B»*fMBlc*"r^Oy^B"C*0, -© 

m 9 Ks-rBBaaBB-b. wa©» i «B«c*»ts 

B3fc*fb©£H«K, B*.fcm*B«SfT&5«k'5 

[0079] tzz-v, ^©B9fcs-rBB5aa^B 

tt, H3CTSUfc'b©tKffH«©«B*Wr4B* 
tttHBBl 11. MPU1 1 2, B«£x-*#8«« 
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1 1 3, DMA (MVP M^EUTf-fe*) 3>hD 

-7ii4, dsp (x^v^^v^uya-fey-y-) 

RtfDSPB^tUS^trDSPSl 1 5Rtf*€U 1 
1 6£*&ATV»S. 

[0 0 8 0] 1 1 8BB4CSt-> , J7Jl'^t l J 

5 8tB«©«BS*fcfDPR (fa7M-FRA 
M) , 1 1 9ttH4fc*-r***>3 1 xy£BB5 7t 
H*©««**fc1-**lr>?xy*H*, 1 2 OfcH 
>*-7x-fXlgii£gBT&5„ flffi£©£ 1 HlfiB 
JO tSaD, MPU112, DMA3>hD-7l 14, 
DSPgRl 1 5&^20©^HaieISSl 1 7A, 11 

7B«, ^-n^nFPGA (mmsmm £«fcD»*3 
tlTV»* car. wi 1 2, 114, ns&tfii 

7A, 1 1 7BttFPGAiE«t<&) . 
[0 0 8 1] fiP^, F P GA 112, 11 4Rtfl 1 5 

«. «»©iia-fc;ncj:?)iiaia»tuTBrtsnfcB 

i€i?a-W»0, WenMPU, DMA3>hD 
-7, DSPgp$5IS-r?)J:5»'£oT*D. FPGA 

1 1 7 a, H7BH mmmmmm\z^rin>m 
20 ®&tVTnmtfmm\zMtfi2ft, sfpgai i 2, 

l l 4fttf 1 1 SOBrBBBftSBbiSfeOT?**. 
[0 0 8 2] #FPGA1 1 2, 114, 11 

5 Rtf 1 1 7 a, 1 1 7 b tnm^T—S'mmm 1 1 

3 WEU 1 1 6 t^x-^^/N'7,4 0, 

1, U-fey h/tX4 2fcJ:0BII«nTV»«. W£« x 
-*BB7t*4 0fcJ:D. NBBiUBBl 1 1. BBffc 
T-*#8BBl 13, ;**>J 1 1 6&tf&FPGAffl 
©DPR1 1 8«t«Sfc»«Sn. BW/tX4 ll'«fc 
0, #FPGAB©X**>xxy*@»l 1 9*««S 

50 CBttStU U-fev hA*X42IC«tD, &FPGA1 1 

2, 114, 115X1*117 A, 117BjPtt£fcB 
^$n. SSK, &FPGA1 12, 114, 1 1 5R 
tfll7A, 1 1 7Bt-f>^-7x-fXaBKBl 2 0 
fc*tDV/RV/t>W >^-7x-fXl 2 3, DV/R 
VAX 4 3*^bTSBB3nTV»*. 

[0 0 8 3] *&, ±E©x-^KiiA'X4 0, Bffrt 
X4 1, U"fey hA*X4 2&^DV/RV; , ?X4 3«- 
fifcStt-Sitfefc, F PGA 112, 
j$BBl 1 S&^^U 1 1 6 tCOHTferfifcSftT 
40 feD, cn5tt^-rnt>BB*±«fCBDB^*fr&* 
*«t3fc£-3TV»*. BBBlilBK (BBB 

1 1 1H MPU, DMAn>hD-7, DS 

p®t Lrmmt^mmmmmmntcF p g a©^ 

BSBlB-f **>©?, P9B*»Ktbfc»&t. ^©g^ 
BBttWB#tbTx-^(ESlA'X4 OfcrfrbTMPU 

i i 2{rm*-r^>fe©T*s. 

[0 0 8 4] *&» MPUtbTBjSSnfcFPGAl 

1 2«. BBffiaBB^cbfcsiiaasiKfiiffliP-rs 

fc©T*oT, D S PBt bTBj^StlfcF PGA 1 1 
50 5fttf-Y>*-7x-faSMM^ 2 0&fcabTHj£b 
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fcWMU*£*ttStt3. *bT, *3£6609©FPGA 
1 1 2Ktt, »#fctHlHKl 1 llCfcDMPU, DMA 
3>hn-7, DSPgBttT^II-rSFPGA 1 1 
2. 114. 11 5T©MW0»£S*Wil/fc»£, PI 
§©8£bfcF PGAfcttT&<-£-©fl&©F P GAOiR 
SgtcS^T. 1 1 3#>5ft*tB 

[0 0 8 5] FPGA112H *&ffl#Sg©^ 

«fta@»117A, 1 1 7Bt>Ktt»«8±*0F 

p g Afc»i-*i&«s*±-r«i&«i±#at bx©tu 

H3(t F PGA 112, 114, 11 

[0 0 8 6] X**>?xy*01& (ISia«^g 
IIM^I) 1 19tt. #FPGA«fcR»6tU B* ^ 

**»ail«R*«WIW*t)©'T*0, fttflMtl*. 
MPUiLTlMWSFPGAl 1 2fcffl*Sn*J:5 
KftoTtt-B. tfc, ^^U 1 1 6tt, p«©»£lxfc 
FPGAfcft*.T^««aig»£l/T0FPGAl 1 7 

a, 1 1 7Bft4MLTfr>«ft*ffOTm*e*r«e 
is^g<htT©fflt6**LT*50, "HmaiiKi 1 7 

A, 1 1 7 B ®ft#ttm«©«*«AJS t> L< tt U ± 

v bmz&, 1 1 eic*H-*ftettffli!i«fc*^ 

HT, S^SO^fetfcFPGAt^T^ffi^aiU 50 
81 17 A, 1 1 7B£^-rS«k'5KfcoT^£. * 
5(C, CO^t'J 11611 #FPGAK<65«!ft : H» 

a-fe^©*©s*Mtfct3v»T , b»«isn*tt , bfc, & 
f p g A»©i&a-fejncff 5«ya wtE/*^f£««^# 

SMiSnTV^I&a-feJl^-^H 1 6Aft-€-ft*.TV> 

[0 0 8 7] «*tf, Ha-fe^X-^JH 1 6 A»£i5V> 
Til SFPGA1 12, 114, 115, 1 1 7 A, 
1 1 7 BSC. 010 (a) , (b) t^T«fc5^SJ-& 

©ffiffl^tg/^BiiBttS8c»5§fea-feju©»**ss$n « 

TV>*. Cl^T, &FPGA«C, ffiffl^Biiia-fe;u© 
Sett (D) ©jcSfciiJ^tcfc^TfcfK ^ffi^a-t^o 

Sett (E) ©J:5fcfJ£fc&oT:&?), 6FPGA©® 

Sett (F) ©iSfcfflSfcftoTHS. 
[0 0 8 8] Ell 0 (a) CfcHTtt. DSPgB 

tbtroFPGAl 1 5fc*«jfl*»*UTH<&»££jK 
LTfeO. ^ffiHa-fe^^fflLTfc, (G) TastlH 
«»©*©Bia-fe^*PFJil/T^*. S&K, 1 2 ltt 

mm&m® mm&*&> x&v, c©s«^«i«i 2 50 
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ltt, Htt&ffilBlttl 1 llCfcOFPGAl 1 2, 11 
4,11 5T©BS©»££«ffll/fc*£. *£«»&© 
«£UfcFPGAK:3^T©tta®B**x-*£?ifl 
JSx-^fl&ftfflflll 1 3*6K*tBU *©lfcaiaB*l 

1 1 6 ©na-fejPr-y;n 1 6 A 
fcfMfisntusfcF p g A#©na-fe;nc«« »b 1? 

fffc O fe©T* oT> #FPGAfeK. DPR118S 
rm«^Hff«l 2 2 **&*.T«Mt:&nTV»*. 
[0 0 8 9] ±IE©S*^Ma«hLTtt, £TF 

£LfeFPGArt®?Wfca-fc/l'£JBfrrr, FPGA© 
B«J&£frfc5t>©T;&3. JB2©!B«tLT 
tt, ±j£©!(5 1 ©»«TWil«!Wf fc*.fcfc*frfc. F 

pga 1 1 2, 114, 11 5 m$&<Dm&<i>\tmz. 

[0 0 9 0] flittf. 010 (a) \Z7*?£5\Z, ¥ffi 
l&ai5l»117A, 1 1 7B£®< 3O0FPGA1 1 
2, 114, 1 1 5©3^T, DS Pg|3ttT©FPG 
Al 1 5H**#a£l. ^fltHa-fe^SffifflUTt) 

(g> T^-r®«»©sc©i&a-fe;p*^suTVi5a 

fOFPGAl 12, 114 CS^T©^^^ 
81r;P©S:£#!IU SKFPGA1 1 5©$fg£ffi© 

fpga t Ati^Anttnaiassi: bxnmmm tux 

5*§£tt> FPGA1 1 5£A*l#;i*f&©FPGAi: 

tut?hu mmomimmmm&tmmoijmiz 

[0 0 9 1] £©*&C:i5HTtt, l^©fg£LT^& 
FPGA115S, DMA3>FD-7tLTOFPG 
A 1 1 4 fc(MB&ffiSfcAn#*.*, W6» FPGA1 
1 4£DSPgBi:l.T«#ffi£L, FPGA1155DM 
A3>hD-7tLTSifi)ctnH 010 (b) \Z* 
-r<t'5fc^a-fe^©?FS^%<^i5. DMAn>hn 
-7, D S P*fc feJEftfcBfFt* Z\ 

[0 0 9 2] SSKl. £3 ©$$<!: LTtt, ±j£©ivf 
ft©#ftTfcfWMfoWTfcXfc^«£fc. MPU1 1 2 
^«»ailI»tUT©FPGAl 1 7A, 117B 
«ffl^T£tt*S©»£l/&FPGAiH-©Haigi& 

$>5. 09^.tt, 01 ll^f<J;5tC, MPUiLT©F 
PGA1 1 2&tfDSPg8chLT©FPGA 1 1 5 \Z» 

«k5{C> SFPGAl3*ViTffifflpJ|g^Ha-fe^©St© 
#^«{CV-h$tlfcSlT— ?)VZfctfi.-rz>tth 

;i/©Sc©#^Jitv-h$nfc^2x-^^^L, 
»jsf*aia-fc^©»s-i-n-enifc«u. £t©fpg 
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[0 0 9 3] ^(D«^t*3V>Ttt, F PGA 114, 1 
17 A, 115, 117B, 1 1 2 C£HT&ffl 

Wtm-t)i><D&t, ^-n-enDSPgg, mpu, dma3 
?%iz&gtzm®^)w&t<D&%.£t>vz%ibz>zt 

±^OJ:5ICbT**e.tl^FPGAt^ 

mmtv&fr'S&mzm-j^T. mmi&mmi 2 1 \zx 10 

0\Z. mW J t)\'<D*%fttffX<l3.r)> DSP$£LT© 
F PGA 114, DMA3>hO— 7<hLT©FPGA 
1 1 5RtfMPU<hUT©FPGAl 1 7 AitthlZlE 

%\z®fttz>zttfxzz. 

[0 0 9 4] ±M<D£o\Z, MPU£LT©FP 

g a 1 1 2 \z^xmmam±brc^z^x\t. # 
i*®FPGAi 1 2ifi. mmmmi 2 wz&zmm 
mzfttto &o\zmmLT^z>. s^c, ±iesg2©!g 

miZ&VZ, F PGA 112, 114, 1 1 5^5«D 20 

mmvxnwz.z&stemmifcMmiz&^T'b. $ft3© 

H^WMPUttTOFPGAl 1 2 3I1R 
^2f-^£Ml, e:©^ix-yjv<!:^2x- 

[0 0 9 5] *fc, ±13313 ©mtHcJcO F P GA 1 1 
7A, 1 1 7B^fflViTSgK*Ofg*L/feFPGAi 

X**>?x<y7HIS&l 1 9K=fc9^8r3*l£S 

SS^CD^bfcFPGA^. g£©&fflpj 
f£&-fe;HSJ; D t>'>&^lia0S&£fflftrr3£*©^ 

[0096] 01 4irs-rj;5ic > Dspept 

ltOFPGA115l:Bi^U DSPg&tUT 
®mt Z> FPGAtfFPGAl 1 7AtAn#bo^c» 
^[C^V^T, FPGA1 1 5£v g#©£fflnj|£fc-fe;l' 

t&t-rzcttfxgzox&z. ±m<Dffimz£K>, * 
f6Bj©m2^sscsnc^5gsg«^«e##ff»ag 40 

«©Sift^ 01 5©7n-?*-h£ffli,vterFlcl& 

[0 0 9 7] BP^. mgtktto®'® 1 1 llCfc^T* /t* 
17-0584 Ufy^Bl) , 7?-fc7:5"fA77h 

HISS1 1 ltt. PSg&tiJfl^SMPUl 1 2K#LTffl 
*T5. MPU 2 OtC^Tte, fi^ffilHlKl 1 1* 

77h£x7E«k*»«#T#*frS#*flK-rS tt 50 
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[0 0 9 8] u:T, V7h"7x7fcJ:S*MM*T*.5 

t«wsnfc»&K*^Ttt, £«MMM!©x5Hffl« 
;u-? > c <t * $aa # fT&frn-s # Ut>^b4oy 

ftfPS-BSfflhSi** (7fy^B4©NO^-hii>6 
Xfy^B6) . 

[0 0 9 9] -etT. MPU (MPU&#fclMI*»»4 
Ufc»#fctHHW©MPU) tl/THUfrSFPGA 
112ft FPGA112, 114, 115CfcfcD. 
^>fi?f0Bl 1 QKiSa+ir^xy** 

«U X*-ir>?xy£|IH»l 1 9*6©7*v>fx 
y^tS***Te#fc3StJV»T, Pi#©fg&Lfc&FP 

[0 10 0] *&. 3ttl**©&»Blc*fr«lfc31-fe 

A'twifi/^js-rst, ^tu 1 1 6 Kfewsiia-fe^ 

X-7JH 1 6A*TI»*«ft«IS-feJHC»«rr*7-f 
-^HO«ffliiriB75^*f J7"T* Uf»^B 
8) „ CftfcJ;!). MPU1 1 2 ft, ««©364UfcF 
p G A(c*l?«l*ftft5SH©ft»JWe«OT73r©lft 
a-fe^t-rs-t 5 cttfp utv»s. 

[0 10 1] SSlC. MPU1 1 2fc*^Ttt, Ha-fe 

;i/x-7;n i 6Aic«MiianTn*, sfpgaic* 
1 1 3Kff»snTVi5, &mm*iri-*mwm*m 

#©*&Ufc#FPGAK«l/T. ^nJHIfea-fe;!/© 
f7^B9) . W%. MF©»ftl/ftFPGAfc*HT 
®K£«j£TSl;:&5fcffta-fe:;i/©»«J: 0 fc**v»jW5 
[0 10 2] HiLT, »»03B*l/&FPGAK*V»T 

tt, MPU1 1 2tt. #FPGA^fflBl|!iiia-fe;l/© 
h\z Ufy7B9©NO;i/-hi>e.7fy7'B 1 0, 

0i2#s§) , «ft»aii«4iia-r«ic& 

RfcI»«i:;i/©*©£^JHK V- h Stifcfl 2 f—f)l 
Sf^fig-r^ Ur-y7*B 11,01 2#1) . 
[0 10 3] -eUT, mix-7;Pi:^2T-7;i/<!:& 

jtitu #FPGAjjt-t©«t»ic-e*i-fn©[ai»**j«-r 

*©fc*»tt«BWIHI«-t i n'*»-3TV»*3M5**M 
^■f^> Uf? 7B 1 2) . ±M©mi7-7JU 
tH2y- ^*itltKU *T©FPGAK*HTtt 
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[0 10 4] ££T, %l7—-7)Vtm2T-7)l>t<D 

jkdr*», a«tB£3rrssa@HS«jfrr*Kifcs& 

aa*^©R± 0 **t^a*£fctfTfcVMi£tt, * 

sa«, a»WKa«««of84LfcFPGAo4iatt 

JB*i— !fCfrft5 ttf?^B12ON0*-h*6 
Xf'y^B 1 3) o 

[0 10 5] 7f?yB9C^T. ^#©18 

4U&FPGAfc48VJT»Biril»IWH:*OfcW»* 

-r «««« *t zwsmmz mm * \zmtz&m-t)v 

©*«fct)t>*£V»«'&tt Uf7^B9©YESJK 
H , ftWtfCJIftUfcFPGArtiO^Bia-fe^Sffl 
lr>Tg|aiII?&£ffift£-f-5 (Xf-^B14) . Sfc. 
Xf-^B 1 2fc*3HT, Ilf-^ti2f-^ 

a-t;u©ft#, #««$*rr*naBi&**Mrt-«E& 

Kftfta-feJlrOftJ: D t>**v»a*'&t)*T»*»&tt 
Ufy^B12CYES*-H , 8517— 7M::fc 

4) . 

[0 10 6] ±E©J:5fcLT||«jjattajWf*t>n* 
t, MPU1 1 2C*V>Ti& Saaa*frfc*>*lfc«-© 
&FPGA±©^fi&S-|r^©ft&#i& Uf^Bl 

5) , *FPGAfc*Jt«^H»HKaW>Ki, **'J 

1 1 6 cwftanxw*, #FPGAc^s^«na 
^©asaatsjta-r* Ut^b i 6) . 

1 7) , **v»»*», ffl«^Dy5AK*a*iaa 
(i PLCs jwf&fcn (xt-^b 1 8) . mm 
mm\mm?z>. 

[0 10 7] ZL<D&5\Z. *%W<D%2m&W\ZftfrZ 

ttmmmmmm&w\z&ti\& fpgah 
2, 114, 1 1 st, ^aaaiu&i 1 7t, mm& 
<r—?mmmi i 3 t, aa&ttiii&i i it, a« 
^aai 2 1 aaaasacfcH-sssaf 

&«ft*S£T!€r*.k -5 C Z. t C«t 

0, 3iaatt£Hac. ^aaSKafcLr^Sa* 

[0 10 8] a+v^xy^BKl 1 9*-e& 

aa-tjwefcs. aKB»©*4bfcFPGAs. * 
anafflainBtLTjB^JitjjJT^-s©-!?, gun* 

t*«T**. SSK, ^'J 1 1 6 flt§©fg 
4 b Tz F P G A CftX.T?m«BR t b T© F P G A 
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1 1 7 a, 1 1 7B;MiOTi/Ti>«fttffiu9imtea 

LT££, fta«a««©aK«AaL<iiU-feyha 

\z^xh, mw}mmzmtz>z\tts.< i PLaas 

[0109] a-fc, fpgai 1 2imnm±^§LtL 
T©««sa-r*££fc«fcD. *mmi&<D?ffim®® 

8117 A. 1 1 7Bt>b<ttlW38ffe«©FPGAK; 

io (O maf&mami 

0i6, 017 tt*3w©a 3 %mm\zfrfrz& ^m. 

IS&agBtK tt&©*l. «2»tM2:nttlc, 
ftm*fl«*ff*5J: , 5ftAl*aiC»«3n* l b©T 

[oho] at, c©hi 6ic7-ra«jaa&a», 
tta©»2*a«K*^*a«Baaafi:ttUT, aa 

an, SE&ac^&tfcsas&agBtt, iit^a 

20 -)l-&3.<$m®& (FPGA) 6 5-l~65-8T? 
**jft#fta*. ST, 21©H16fc*^T. 6 2«7 
ij > y h^ca- v K 61 (iftffs>t>©aaia 

g&a, 6 4 tt^am^EiKa, 65-7, 6 5-8«^ 
aaa@a «Hiaa«ia«) , 6 3 u& 
aat;i/-c*5. 

[0 111] d^.T. a*BR6 5-l~6 5-8tt, 

*ft©*a*;i^&fc**s*3>A-.fc**ft*&*.T 

fcS. 7D^7S>^fifcA-F£x7©«/Jv|8j&g 
a=yh6 2tt. «ft (H«f. 80) ©*a 
30 I3&6 5-l~6 5-8fr6fc*a*.tf7'J>MSa= 

[0 112] ICio^MCit), *SS9!©f!3flS6 

iEaa«aft#a*fflaaafc*vJTtt, 

01 6fc**r «k?fc, Ki^«P©maiHlKa6 licit** 
«aiU!S 6 5 - 6©iS3-fe^6 3T»S#»a--r*i. 

aaoa 1 aa«©«^ta«©*tfec«k 0. 017c 
*-r<t 5 (c. -toaa-t* 6 3 z^tsmm®® 6 5-6 
aaoau iHMma6 5-7*a#ip©aaiiift 
40 ae ncaa6T»a«**cfcfcj:!)» aasaiBs-B- 
•5. 

[0113] £©£51::, *aa©a3a&at:#>#>& 
aB*a«a#*aa«iaaafc*^T"b. nasaaes 
Rtf^aaafflaati/TcaaiaiK (fpga) 6 5 
-i~65-8^m. Mtt©a2MtN&naic, 
mmmmmm ica it 4 s * ^a^g^©Pi$(c^ t 
T*©*riEaa*7c*©iE«ft«asHaTr#5«fc3c 
eiswKBafirr^iiicj;?), *aaac»j6ut>o 

50 [oii4] ±2©*aa«K*^Ttt. ^aa 



fg[§g&6 5-7, 6 5-8£*fc*., *«|Hl?S6 5-l 
-65-6 fc*W*lfca-t^T?PWi««*4Lfc«^fc, 

■Lvi-mmmashs 5-7, 6 5-8*ffl^s^<i:^<k 
5-i~65-6 \z"Hsmm±)v ftffimmmmm 

[0 115] (d) £4£ffitt©RH 
018, 019 »*£H©£ 4 SSJMJfcfr** 

roam*. tta©*i~*3*j6«itH«t, 

$5, C©H1 8t*-rflHMa«SBtt. MM© 
»3**«fc*36»5i«Waai6«lCifcbT. aayhT 
»<«»©a=y hJ;9fcS«&ffla§§C<kr)#|j£S 

< an y h 7 5 - 1 - 7 5 - 3 T**j&a**ttft. 
[0 116] £T, ^©01 8tr*5ViT. 7 2ti«&© 
a-y h 7 5- 1~7 5-3 iDfcS^D^S;'^ 
tgftflt*ftL9S. 7 1ttaayh7 5-l, 7 5-2<k 

mm 7 5-3J:?)&S*«aayM*, 6 5li&$ 
ESS (FPGA) . 6 3ttmPX£L£ttgft!'Tft 

[0 117] ^, %m®&6 5JtfH»fe*6 3IC3 
*»Ttt. *Jfi©iB33iafc«fc*tt*t>©tH«lO«IB* 
*UTV>*. £©<fc3fc#tfi£KJ:D, *88©£4£ffi 

0 1 8 K^T* o fc, »f^4"©a- y hp 7 1 fcfctt* 
aa y h 7 5 - 6©8ia-fe;i/6 3T«««»384-r«t. 
JttJE©*2*jS«©»&tH«©*jSfcJ:D, H19t 
7K?\fc5fc, -€-©aia-fe;P6 3*^tjaa«;h7 5-2 
£«jr)fl!U ^«a=yh7 5-3S»fP«t>©aayh 

•5. 

[0 118] 21©J:3fc, *9tH©g4£JMfcftB>* 

aE«E««ig#t«f?g«ia«Bfc*5v>Ttt, naaaaiB 

R^ffiSia«iai8t LT©aa«y h75-l~75- 

as«fc*tts3S£*&*jss*©i**K»bT*© 

[0 119] ±»©*«M!fc*V>Ttt. ^ffla 
-7h7 5-3*fft^ aayh75-l, 75-2 

cstt5na-fe;uTB$ai»£Lfc«-&fc, ^©^«^ 

ay h7 5-3£ffl^S;:£K<fc9. £2&)Kfl&n* 
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1\ 0!l;Ltf&aay h 7 5 - 1 . 75-2 (3? {|g|a-fe 
^ (^fi§fi8#5fcg£) fllldiM&PMI© 
#ftfcJ:D, **#B£Lfc^fc;:©*«l3-fe^* 

[0120] (e) gsgdMoKn 

02 0, 02 1 I**ft91©£ 5 a e&« 

$$&ag«fc, tm©m~JB4jdM!&n«i:. 

it. i©02 o (c^muMMMttt. wa© 
h«lOTtt<, «»©«ffifflas«kDa-sw 
a^aa5«, ««@fc*an y h-ctt&<, ««®a§§ 

85-l~85-3 

[0 12 1] ST. £©02 OfcfcOT. 8 2 ««&© 
1MM1SS8 5-l~8 5-3±Dfc*:/nif?3>y 
"JffifcfUJtKv'XxA, 8 1tt1K«ffi9«8 5-l. 8 
20 5-2j:0&£l^*©flHR*l9S& 8 4fiHHWHi 

&as§ (^«fta©a6&) 8 5-3 .fcofcs^fltfitisffi 

a§§», 7 5ttaayK 6 5ttftffi[iI8S (FPG 
A) . 6 3»3J»»*t»ftUfclWI-fe;i'T*-B. 
[0 12 2] 1im&988 5- 1-8 5-3tt, 

$&©aay h 7 5#&ft«:/D??3>£nre&A- 
H9x7T**. aayh7 5, ftMsN&6 5ft 

tfHa-fe^G 3C^V»Ttt, tt%©ll3Xttg4$ffi0!| 
fc*W , -5"b©tH#©«ll**UT^*. ^©±3^* 

30 *flMW&aaE«t*V>Ttt» H2 0fc*fJ:3fc, »fP 

«p©« ^®a^» 8 1 ic^itsfffssaasg 8 5 - 2 ©m 

a-feJP6 3T«ft8«»4f<5t. l»S©S(2%JtM©« 

stn&oismz&r)* 02nc^-Tcfc5ic, ^©^a 

®mm% 85-3 ^»^t©«ffi«iasp 8 1 ic-^©t 

[0123] c ©«k 5 *^bj©^ 5 mmmizfrfrz 
tt&GL»mmmms&mmw\z&^T\t. mmmm® 
s^flma5aa«tLT©flia«ias8 5-1-8 5 

40 -3*-€-aAB^iCJ;0, Mj£©m2~^4HJ|^lt 

it^Mae«ic*it^$s^sa*^s^©ie 

§IC*fLT^©*)«JI^*7C*©iEta«l«l5Sa-et 

[0 1 2 4] a*5, ±a©*«S«K:*V»Ttt. ^ffiff 
«»a»8 5-3*-€-aA, flMRftM8 5-l, 8 5 

-2t*tts»a-fe;PT?Pt»*«38tix!t*-&c. ^©^ 

«««»a»8 5-3*ffl^*Jltk:J:D. i3M©^2 
50 Sllt«tHtt©*a!fcJ:DI»#**IBS*TV>*3»», c: 
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ncRfcstt-f . mz.&m mmw% s 5 - 1 ~ 8 5 - 
2 t^ffins-fe^ (?eiiaa&£*) £*&a, sum 
©aiaaataafc, »m%&vit%&\z, ^©^ 
aaa^fc^Tsaaaataibfcaaaaasfca 

[0 12 5] (f) Sg6^JS^J<Z>U£^ 
H2 2, 02 3tt*ftH®£6$%ffl£^ft*aE£fl[ 

ffi^aset). aAtfa^aasfrfc^AiasKaa 
sn^t>©T?abs,, sfc, £©02 2 K^-ra&j&sg 

■fit. iffla©aiaaafc#*>*««&aaBfirttb 

t, i^a®agi5tixT©FPGA (««™ Z4*m 
»■€■&*. sn-c^sa^. ^s^m@^2 i*Atm« 

«ii3 0AWPGA3 4»:^^6n5<!:tfc 
{*, x-^#^S<!:UT©»*^5 ; -3'ffi^ffi«2 
2, W#»aS*^»r#attT©»iF-feJ^»r^il!9 
l*«t^H#l^7 i -^W-ff^a3 5WOFPGA3 

-Btxmm&r-? ©a n m o £a«c:<k off fcoTt^s 

[0 12 6]fct, S«$X-*&#a«2 2 tm 

t>, »i««uaa8«9 3!WB*$n5tt'bfc, 

&tfJIU2&2 1 3 OtF PGA 3 4 <!:©&* 

m2itffij!iagB9 6*t«^^ns. * 
&, ^n^ntg 1 fit s&agB 9 3 Rtm 2 it ffl^ag 

B9 6«. «Sfc«Hl/TRW-6n, 3lB£aaSB 

9 3 tisn 2 ana&sgfl 9 6 1 T?««3HBftff a 5 fc» 

sg 1 « «ms£b 9 3 2 it ffiSaggfi 9 6 t ©MT 
[0127] ssic. a2a«$!taaB9 6©wa-tr;p 

i^Br^a 9 l ». ffi&©a l a«afir*ttSX** >^ 
xy^H»5 7tH*©flM6SWrS'bOTftO, ICS 

F P G A 3 4 »C*ft«»«0584aHt:36»*5aa"tA' 
[0 12 8] flfi#»9 2tt. ±i£©*n<. ^1 

if ajttase 9 3 ©aaatWaiK 2 1 * 5 ©aaaaa 
*a#9 4&. aa#a9 7ca<rr5ttt>fc, aa 
a5*-*a*aa.3 5ic*v>rfftti$nfcpi«<ST-^ 
9 5*aa*R9 7*6«ar*t>oT*«. ±je©« 
ac*o. *aaoa6aaafc*v»TH:. »sa2« 
ffi$asgtt9 6©FPGA3 4©aa-t;p3 ecTita 
««»4i/fcj:t*aaaa@»2 lcs^-rawr* 
t, aa*R9 7*av»*cticj:D, aaaaa^a 
a 9 4 &sg 1 if ssaagg 9 3 ©pwn:^aa#a 9 1 
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izmmz&vmiitZo nmfcT-mn^m 5\z% 

-^«^«2 2^S©x-*tCS^)fcB«J&;r-* 

ana-rat, aa*a9 2*air»«^tc±o, £© 
9 5 £fg 2 aa^aaa 9 6 mmmmm 

ess 1 aitat:*^**)© taatiMrrs. 

[0 12 9] IP'S. 02 3(C*-r«k'5IC, &-5FPGA 

3 4 ©aa-t;p 3 6 fcT*s#»§- lt*», a 1 aa& 
10 age 9 3 tm2ifS5!iag«9 6 tomxaasao 
aortic*!), ^aaa-fe;u37*a^T@»s 
anal. aaaaarajitjjJT**. £©<fc5fc 
*%w©m e gjMicatts aEa««a##a«*aa 
SB(c«fcn«, nn&T'-9m®m2 2, wmtm 
®r^a9 i&kimmifcT-mn^m 5#, a&© 

F PGA 3 4 (Sg2fpg$IiggB9 6) K3tLT#afc 

&nT^*£ it* d, aa©ax^-^ft;t«t 

*, 3 sc. 8a©aaftaai/T»w*c:t*iT*5 
a? ©-?. ^th©ga«t>(Bj±-r^>. 

[0 1 3 0] a*. *a»«fc*^Ttt, m2««ffla 
sb96©fpga34 c^Hiaa-fe^ (Taaaa/s 
aa> 3 7S-C-&A. Nttomaiia&saic. as 
a»»4L&«afc, c© : p«aa-feji'Sav»T3«aa 
««a*b&FPGA*aaaLT^*3&». cmtcis^^ 
nr. a^.tf : paaajHi«tUT© ; MiFPGA&-€- 
fc^xasa 1 aaaaaaa-efc*., fpga34(- 
*»t«aa-fe^Twaj&«a4Lfc«^t. e:©^aFP 
GAftav»*ntc«i:D» ma©a2aaati^a©* 

[0131] ( g ) a7aaa©K9i 
ei 2 4 , 025 «*^ej©m 7 aaa£*#>& se£& 
aaft*a«aaaB**-rH-ca**«. *nss^j©if 
^asfife, a*tfaa««*ffft5Ax«sica« 
snafcwxa&s. tfc, *aaac^^5aasaaa 
Btt, mfKE©m 1 aaaicfrfrsaaaaaaicKb 

T, ifea^agBtbTWFPGA 3 4jjqg 

a*ftA6nTv>*«a. aaa<aiHi»2ifej;tffia 

^a3 0*t#FPGA3 4mz*tl7Lt>nZ>tth 

40 \z, T-9&tt*mtLT<»nmtiiy : -9m®m2 
2, »aaaa*aa#RibT©»s-fe;i/a&r?R9 
1 ^i^sa^x-^fhs^a 3 5 *^is©F p g a 3 

h«p, »ia««K*»t*t)©taaa©t>©tt. na 
©aaswbxv^. 

[oi3 2]«oT. *a««K:*v»T'baa©»6a 
»^j<»:[g«(c, Piaaw®a2 1 t««^aa3 0 1? 
PGA3 4t©a*^t>*ac. ^2ifas!iasBi 0 
0 3&»aasn*tfbK. sa^-^«^aa2 2t 
50 sa^x-^fha^a 3 5 tmstmrn^m 9 1 
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.to. %immmm9 3wm&i<tiz. ft*, jgi 
®m®m&w9 3 t&%2®mmm 1 o o timis 

(CftoTUSo 6Sg2tif$8Maggl 0 0£, & 

HSM^l 0 2 Sr^ft^THS. 

[0133] ssfc, *£JS0iK:a>a>*fis?8«as8fi 
tt, tt5fi©#*««tittT, xtma-fc;i/9 8#, F 

P G A 3 4 T©lt§©fS£il#KB«^x-*f{-»^ g 3 
5t<tD©a2nitB^T-^l^i;T, FPGA3 

4 ©ftg&^jiinsn.sj: 5 i:6otn5^tia5. 
ip-s. ^«fpga9 9«. &sg2tit«ia£Bi oo 

©FPGA34 tftffiUTfflV^ ^<h^T#-2.^«ISia 
±.)V9 8£^ft;LT:fcD, &!g2tif»I£Bl 0 0© 
FPGA3 4©[^§^4Nft«, £©^BfiFPGA9 9 
^^6^ffiFPGA^g®^l 0 2{Cj|JnLT* 
g-rS^tt.tO, |SiJ#£itlBTt5<fc5{;:ftoTV> 
•5. 

[0134] ft*, jg 2 it ffi^asa 1 0 0 C* V»T. 

1 0 4tt^®|»S39t»tUfctta-feA'. 1 0 5«fEfc» 
*#«4LTttfll*Wiftofc2:3©IMH:Jl'. 1 0 3 

©Bia-fe;PST**. ±kE©«j£k«J:D, *»H©»7 

£, 02 4Rtf02 5£fflV>T» KTtCttWrS. 
[0 13 5] W6. H2 4fc*-r«fc5C. 

t. aiBjWT&fcnTSttifcfetoi&ai^si o 3 
Bfca-fcjn 0 4**»rL»jrrs. s«j£x-*fnr^ 

1*3 5C*V»Ttt. FPGA3 4fcT3"3@©«fl!**r 
©Ha-feJU 1 0 4 M*#fe/IHMJr¥R 9 1 K«fc 

nfct*. 38 i «ffi^asg9 3 ©sifSf-^»*f 

g!3 5Ttt, F P G A 3 4 Oft*©? »ltMfl!lJ 

T«©SfcMf £«iBatfT& Aft v> t wk-t 

[0 13 6] CftfcttU H2 5K*-r«t5fc, xfltF 
PGA 9 9*^«FPGAH8««1 0 
6, S«^x-^IW#@!3 5Ttt, Wftfcx-^fiHS 

a«2 2 \zmzT-*-Bi.Tmm*.mwzm 1 ^e. 

©•WIlfcl^T, jUPSnfcFPGA3 4AO : P 
ffiiia-tr;W 3 4 B £<£ffl Lfcff «U£x-* fcgffl-TS. 

[0137] nm&T-9tt%*m s\zxnmnit 

tt, PI«£«IBT#S. ^©i5(C. *%!&©£ 7 £tt 

«c^*aa«tt*iB#*fl!*ffla8Bfc«fcntf. s 

**x-*«8«ill2 2, Wfrfe;M»tf¥§t9 i*J:tf 
g$J&x-*ff-g#8 3 5 *t, «&© F P G A 3 4 C*f 



(17) #M¥8 -4458 1 

»"r*Ct*tTf**©T. l»»0SB6**«|lCT#6n 
SfflAtfftftB*. H-©FPGA©»tPt»1-s#Bc 

[0 13 8] ft*. *IOiflfc*^Ttt. flFPGA 
9 9 fc^flMfta-fe^ (^«Ha*£gSS) 9 8 £-£ft 

tc, ^©^Bia-t^sffl^Taftitw^ftb&FP 

fll&a^a$ 1 hLT©xffiFPGA£-£ft;L, F PGA 

3 4fc:m*sa&a*;PTirea<5S£L£«£c, ;i©x 
«FPGA*fflVi5nti'«fco, wi&<Dm2mmmtn 

[0139] (h) msmnmom,® 

0 2 6. 027 \t*¥£W<Dm 8 StdllliC^« BEfcS 

«*aagit», ffiii©^ 1 %mm\zfrfrztfim&wmm 
icjti/T. Mnmi (fpga) ±fcnajaas£i/T 
^ ©na^^a-^asc-ea^snT^s*^ xitis 
a-t;u (xtftnastricg*) tux, 
fc»a ; E5?3.-^fiw.©Bia ; E>?3.-^t*Jt*»a-fe 

[0 14 0] IPS, *£aKffl£^£M&agffi;i. 
02 6. 2 7 «k 5 C, M*|gM*a©fttteitlM 
»««lCj|ffl-rsc:t!8«T#-Bt»©T*0, £©02 
6. 27C*V>T, 1 3 0ttJMXlsItt (FPGA) 

o. ^©mam^i 3 otti»ajffla«fci/r©2o©ai 

ltyi-^1 3 3, 1 3 4ft-?-&*.TW5. ilCT. 
30 Sl^ya-Jl/ 1 3 3 «A- Kf^f 7^13 1 ^*I©T 
5fc»©A-Hr>fXi'3>hn-5tbT«l/aGSn, 
Mti^a-M 3 4tt7Dytf-xw , ^^l 3 2£SJ 
WT* 7D 7 tf-xV 7.^ 3 > h p-5 1 LT«^$n 
TV»<5. ft*, 1 3 5 liSltya-il' 1 3 3 \Z&tf& 

[0 14 1] 7Dytr-x^X^13 2ttV7 

fl31 tt2HWSfilH-5fc»©V7 h^xTRi;^ 
fc, 02 6 t^tm«dU2S 1 3 0TH ^©tp©"T^T 

©Bta-fc^awstiT^sfc*. ^fli©ifea-fe;p*«# 

flE-S-f. tHWI©)WB»PKaia ; E^a-;H 3 3C*H 

Tit^ati/fti^tt. fiuasutoft^Bftat^a- 
;n 3 4©ifea-fe;u*xiiiia-fe;vtLT€fflT^«fc5 

CftoTtiS. 

[0 14 2] ZLftit. 7n-yt:-f-CX^3>hD-7 

1 3 4©afca-feJHfe : PfB»a-fe;PtbTfflv»«::tJ: 

D. I07D»yt-f-f7i'a>hn-7l3 4*Sffiffl 
50 ^BJtgtftoTfe, IEffl««3j»fit»fci6, H^±©»ffl 
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\Z\m®tf'>1l^tz#>-Z&Z>o ft£, 02 6, 2 7(Ci5 

v>t, vm&mm i, »8j£x-*&j#«8«2 2& 
tfs*j8x-*tt*#S3 5tttt£©*i*ii*!i£*»t 

[0 14 3] £©<fc5fc«/!£fI<fcD. *HM©^8HK 

Att. H2 6fc*tJSB»ttffl®|S2 lfcfe^T. Ha 
tS?a-JU 3 3®M9^3 6fc»*&t5g£L&J:£ 
&«fflfSt. H*«T-^iHI#H:3 5fc*^Ttt, 

m$.y : -$>m®m2 2 K^tsx-^ts-^T. 
sttna^^a-jn 3 3 ona-fe^s^flma-fcjwt 

K. iityi-JH 3 4©Ha-feJH 3 6 

[0 14 4] Cll&kD. 02 7C^fJ;5t, Ha^E 
ya-JH 3 3ttH«J*anTPMI*«IHr*!:t«tT 

**. ft*, nam 1 3 5«, nat^a-jn 34 a) 
gi©3i 8 ^«0dc^*^is«ia«iiB##«affias« 

Cfctltf. BMHES'jl-JH 3 3, 1 3 4rtt*8tt-fcA 
6»ITV»<5«^, ^flllta-tJPtbT. S^PI#©%4 

ufc»at^i-^ew©jfca*5?a-^fc*Jt4iia 

[0 14 5] (i) ®9^«50!I©IJSW 
0 2 8 ~0 3 0 «*SS9!©!fS 9 g)tfllC4>*>S SB** 30 

««tt**«»a8«**f ht***», *^i£0ij©tit 

cjtLT. iiitya-jy (na*aa$) 
snrns*^, mi&affia 

AO *, «ic©ira ; EvrL-jl'©5^©#S©ira ; &^ 
a-JU t H-©SiaiiI»«l*fc^«6*rt UT* < jfttfJl 

ft&. 

[0 1 4 6] W5. H2 8fc*lrvr, MlttfHttni 
(FPGA) T*0, 1 4 1 tt, S»©B 

»^tg^lia-fe;V 1 4 9 5*MJS*lTl»* fc©T* 40 

d, at. 1 4 2 fc^uTiBSfcaaanfcMftonat 

$>a.-JH 4 3~1 4 7£-£-ftA5<i:<!: i &l::. /U 1 4 

«ta*5?a-Jl' 1 4 8 £-£ftATV>£. 
[0 14 7] #FPGAttHSc©Ha-fe^6«l 

(fcsnt^s *>©-?, nat^a-jn 4 3ttT-r^D 

fc. HJKSJa-JH 4 4tt^-1'"7ll!StbT, HS^ 
i)a-)H4 5~14 7 tt9€M9llBltt£ LTfi8iTf 5 
«fc5C»*SnTV>-5. u^t?. 318*^-^14 8 50 



#M¥8-44 5 8 1 
tt. ^»amfill9l[iI?S<!:LTaig1--5i;5tC«^$nT 

jHiBBHiotTtt. a««wa»ic«i*s 
«««'b»±b«^©tta««npia»K«*snfciia j E 

[0 14 8] ft*, ^©ftttlllltl 4 1 fctt, ftVE? 
a-JW 1 4 3 ~ 1 4 8 ©W8«tttB1-<&Mt#tttBI§IK 1 
5 2, fc&S^a-JUfcfcWftHaBKHjaT-** 

^r3««f£x-*«8®$ l 5 4&r/iraiHiK«^ 
5 s -* icS^TBSffijcr-* £fH?-f -SSIMx-* 

5 3#8«an-cv>-5. *fc. ^*©%tb 
fcna ; &> 5 n.-;i'©isi§SH{c^^sna-k;u5^'r 
snasuss^Hr^aRtffi^x-^fW^ai 5 

[0 14 9] ±»©*]£EJ:D. *g*!©Jft 9 £JMIC 

)H4 7©Ha-feJH 5 1 fc*V»TIWW»WfcLfc»£ 
fc*V»Ttt. H2 9fc*i\k5fc, jMMWJIMtLT 

aiii-rsj:^^ feiirtsnfcifca^^a-^i 4 8 
nxi4 2fc»t)irr«cttJ:o» iflmmi 
4 7©wssaiB-r*j:t3&JT€r*. 

[0 15 0] ft*. PH&CjgiUfcttatS'a-JH 4 
7«. ^flrt&at^a-Jktl/T. *III©B*584K-t 
ft AT. SfilWIPia»tbT«IB-rs<fc3fcB«ftU, 

wmtz. fit. »**»*4u&»a-fe*i 5 itt#yu 
Ttftt^c*. nmm?—?9tn^mi 5 3*t, 

a-feJH 5 l £K^TB«j£x-*£»3ITS;ii:£<k 
D> na ; Ev J a-;H4 7*S«^LT*<. 
[0 15 1] «AtfH2 8lC*»t*^'f , 70»t 

LTSijES^nfcg&a^^a-jn 4 4©na-fe;n 5 o 

tUT©»at^a-JH 4 8**-fTHIIfcl/r«i 

JH 5 0©»*«±Wffi:*V»Ttt. iitya-JH 4 
8 ttffiffiMfflllHl^ t LT«Jt6-r-5«fc 5 StlT^S 
©T> S«^x-^ttff*g:l 5 3t*3^T, 

TH«^x-^*#fflb. S*J«x-^tf»?g!l 5 3 
IrTgmsnfcfflSifcx-^ffl^T. BI^LftViUfll 
^»tC*3^T. ll*i>a-JH4 8 *^-f7H*i 
LT^tg-r 5 J: 5 lwS*fife-r^»©Tfe-5. 
[0 15 2] ft*. HtfCRftUfclMit^a-^l 4 
4tt. ^fflnatva-Jl/ibT. *0©»#*tfc* 
ft AT. aett«®»ibT«»f««fc3CHtt*U 
#«8-TS. fib, B»A»38feUfc»a-feJH 5 0tt«UB 

HUrt^-^iw^Ri 53^, d©n 



(19) 

35 

t). lii^-JH4 4$Si)SLTi<. 
[0 1 5 3] £©«fc3K, *3Ml©89£lM9K*>a»5 

)H 4 3~1 4 7 SnTV>S$£, ^flU 

i€^a-JH4 8^ S&Olfeg^jL-JH 4 3~ 

1 4 7 <D?%<D®&(Dmm : £i?3.-)i<tm-<Dmm®'& 

3.-)uz&gv%±Ltz%-£, mizwrzEffflzm 
-ct, mmommmmMz^tzz.t^xtzmM. 10 

[0 15 4] fcfc. JI©*&fc*WTtt, &®1&t~5> 
ttff^Sl 5 3tt, n^O^htc^m^y^-JVl 4 

4 4 (c*it^i&a-fejn?^^feL^«^n, na* 

ya-JH 4 8<£ffl^SCtlr«fcD» Mi^SS 2 

£$n-f, W;Uimflffifl£ll#©£&tC*^£, If a? 
«^x-^H-ff#Sl 5 3#, iI ; Eya-;H4 4rt 

<D^«iia-fe;p$ffl^ ii^a-;n4 8$tffl 

[0 15 5] 

1, 7~i ltBtrogs^ate^ifffi^asetj: 

mmw\z&ttz>2£Zz?3.®!mm<Dm%\zMLT*:<D 30 
\zm®mz>z\t\z&y). zmmmzttfoL^ommz: 

[0 15 6] tt$g(2, 1 9iEfc©#fgBJfc,fcn 

\i, mmmmmmmtu*.. mzntzmm% 
^m\zm^m®mmm^tz^m®mm^ 

tttvxm^zctwczzfD-v, zmmmzKL-c* 

£3. 40 
[0 15 7] 8!*«3, 2 0f2«O*^BJI'in{i, % 

a&a$#«&*fc;isnTv>.5»£> ^mmmmm 
&&©tia&a$©3*>©#£©!aa*vi-jv<h 

H-oHaiHlK«^(^J&«^tTi3<i:tJcJ;i9, ^ 

mmwm.mz^mm nit hot n-mm w-r 
^iiaiaa^^isis^^bfcii^ miBus-r^.^ 

[0 15 8] £ SIC, K*«4, 2 lfBl^fgBJKi 



ftM¥8-4 4 5 8 1 
a£f?fcx.£©T, gB©iSmiSftl::fF4T?#£. £ 

tz, m-rns, 2 2ts«(D*^Bj{c<fcn«. na$aa$ 
tf®m%±*mtbT<D®m%G?zz\tiz£K), *® 

mzmz%nzm±?zz\tffT'2. mvmnti 

[0159] 2t>\z. mxme, 2 3am®*%w\z£ 
n«, x-*«#m f^siag^Br^g^tffi 

«£x-*f|-g#g:#. 8&©t&a&a$K*fLT#S 

©t, ®m<D&&&hfa±.-?z<, 

[0 16 0] sf*E12, 2 4~2 8E«<D*^ 

w<D&e.®m®mttmmmm$iM\z&n\z. mwmw 

*wtt, n®mwtt**ts.x, mm.ymm.mzmz 
i*izi?zu®mmm%\znbxz(»®mmit7i% 
<DmtL®m zmmxzz <* 0 \z § siwcsw^i- * - 

[oi6i] $*>\z, m$mi 3mm<o*%w\z&n 

< I PL$&a£fT&*.S©T, SB©KflnHfcK**T! 

ir*!ai4ia«©*5fiWK«fcn 

fF©384SHlc*A»*»a*rtB*K»T5»fl*il± 
■r*ct*»T**©T, iftM©a!M;bftttKrr«;:& 

[0 16 2] S*S1 5E*©*»WK«tn 

a»?g:<htT©tiies*'r-5^iiriD, ^nn 
aid^BScftftWirsct*^**©^ gg©<t 

ft©*fgHj»cj;ti«, imo^m&mmimmifi, mm 

[0 16 3] S^fc, M««l 7fB«©*^BJ(C«fcn 

©t. H-©ai««ia«©i»»K^fr*#»iii©»tfK 
5. 8E«©*58"»Jc«fcn«. raffia 



37 

siteeE4«Mra**srt-* C 

[0jB©ffi#fcift9i] 

[01] (a), (b) tt»l©5eM©Kl^Dy^H 
[02] (a), (b) «Sg2©^0J]©ifa7'n-;/70 

[E3] *%wo)minmm\zfrfrz, n^mmznts. 
o <k ? & ai«s(c^®$ nfc a E^«®tEtf tut mm 

[04] *ftH©m^flfc:to»*SEeft4ftttt* 

[05] (a), (b) li*an©£l^fl©IMfr& 
RW1^5fc»©7*OyirBIT*S. 
[06] *38i»©*l«««©IMPftKiHf*&»©7 

[07] #£HJ§©!g 1 IOtMlC^A»«. ^t'JKfcW-* 
Ha-t^T— ^^*-T0T*S. 

[08] wdrt^-^tw^ajci^Twasn&wB 

[09] *ftH©£2^MKfrft*gE4tiMiett* 
[010] (a), <b) tt«JHl5«/}nfftttt«fc* 

-s^a-fe;p©fij-&s*i-0T*^. 
[0n] m^m<om^m/^smmsi\zdb^m 

[012] mp vnfift&isizm i T-zrjiRzsm 2 x- 
:?>£^-r0-c$>5„ 

[013] l*ftflffi*©4MTO/*n&tt«WCftSlft 

a-fe^©fj^©-w^^-r0Tab5. 

[014] W#j&*££l/fcFPGAlC3^T. §#©& 

[015] *m<D®2mnm<D®ftzm.mz>rzib<D 

[016] *Kn©K3IIKMIc^«@E4MKttief>t' 

[017] *^^©®3HJS«C^5iE^a«lt6# 
*i» S$&agB©g85£*-f 7*D y 70T&5. 

[018] *«9i©fli4$diiiic»»«sEimi«ft 

[019] *89i©*4*Kffl£**«aE4ramett 
£tim&aisg©ggB£*-r7* a y 70Tab*. 
[020] *fgej©^5^ss0ij(r^3&^sE#E««sie# 
i?fi«g5aastt©ji«*^-r7*o ? ?ht*s. 

[02 1] *f6W©SS5Sli6fi«lc*>*^SE«attllB# 



(20) ftM¥8 -4458 1 

[022] *wwns%mm\zfrfr%ttm.mmtt 

[02 3] *^©^6HJS^H^SSE^«t8|g# 

[024] *^Bj©m 7 mmmizfrfrsttmmm 

[02 5] *5filfi©»7||Jfi0ilfC^5gE^««IE# 
#««ffiag«©g®£*t-7ay?0Ti&5. 
[02 6] *»M©«8Hifi«li3d^.5SE^a«t6# 

jo tff«fflagg©se?^f7p-y^0T*^„ 

[02 7] *5gM©SB8^JgWtd^5SE^fifilfE# 

€r«sfflase©5a*^f^n y ^ht»*. 

[0 2 8] *%iiS©S9%ltMiC^«iEiE(K«te^ 

[02 9] *9S«©»9^1tMtZ^2@Eiifl«ttft 
£1f «Bffl31S»©8«**"r7*D >y ?0T&-5. 
[03 0] *»n©«9ldtMic»»«SEiHMmMt 

[031] g E^«$f£#2tif ?B$!iagB£*-r y 

it? 70-T?&£. 
[«W©KW] 

1 mm® 
ia fssa#}^g?s§ 

2 ?ma*i9» 
3 

4 MttWU^B! 

5 mmm 

e ifSMagg 

7 "Hmattjssx 
30 7 a nafltiss* 

7B 7«l9flldai« 

8 mmf&T-zmm 

9 P»£&tH#g: 

10 mmmmmm 

1 1 BffiJ^x-^W-^g! 

12 nmmm 

13 namaeB 

14 uMagg 

40 m ffifl^g:) 

2 1 p»§^taiuss (BSfcffl^io 

2 2 nwAT-^fimflMR (His^-^fia^w 

2 3 7?7? 

2 4 3 V> ]<«!*■ 

2 5 

2 5 a tm^jvf—^ 

26 DSP$5<hl/T©FPGA 

2 7 DMA3>hn-7<hLT©FPGA 

2 8 ^-fVtbT©FPGA 

50 2 9 79?m 



(21) 



8-44 5 8 1 



39 

30 mm® 

3 2 ®W&±^fk 

33 mm® 

34, 34A FPGA 

3 4B i>mmx.)v 
35 m&T-tstw^m 
3 6 &m%*£m®<Dmw-t)i 
37 ^fn&a-fejp 

3 8 mw-t)i> 

4 0 x-^feiiA'X 

4 i wmnz 

4 2 U-feyhA** 

4 3 DV/RV/U 

5 2 WftfcgfrSB 

57 ^*^>^xy^iii» mmkmmmm^sd 

5 8 i/'JTJM^'J 

5 9 ffiMMMAtttt 

6 1 imm&m 

6 2 a-y h 

6 3 pig^feLfciia-fe^ 
6 4 ^mmmrn 

6 5-i~6 5-8 mums* 

7 1 hW- 

72 mRffias 

7 4 ?ffi3--yhm 

7 5-1-7 5-3 a-y h 

si itffiMass 

8 2 «^a->XxA 

8 4 ^«if^a^» 

8 5-1-8 5-3 

91 mmtmmwt 

9 2, 9 7 Sfl^g! 

93 %imm&w 

94 Mt&Mng*&5 

95 mmfc?-? 
9 6 m2ifsma£« 



40 



9 8 
9 9 



^ffina-feji^ 

MFPGA 



100 
1 0 1 
1 0 2 
1 0 3 
104 
1 0 5 
1 1 1 
1 1 2, 



^HiFPGAnaim* 

10 112, 114, 115, 1 1 7A, 1 1 7B 

a Gfcmmm 

1 1 3 
K) 

1 1 6 >l*U 
1 1 6 A MW-y* 



FPG 





1 1 8 


DPR 




1 1 9 






1 2 0 






12 1 


nmmm mmmm 


a? 


1 2 2 






1 2 3 


D V/R V/ W >*-7x-f 7s 




1 3 0 


mmm 




1 3 1 


A— Ft* 




13 2 


7Pyt!-TV;*£ 




1 3 3, 


134 HS^a-A- 




13 5 


naAx 




1 3 6 


na-fe^ 




1 4 1 






14 2 


a*x 




1 4 3-1 48 B&a^E^a— )V 




149 


i&a-fe* 




1 5 0, 


1 5 1 mm%£.Ltcmm±.)i 




1 5 2 






1 5 3 






154 





[07] 



25A 





&&(x,y> 






1 


(1,1) 


type 1 




2 


U t 2> 


type 3 




3 
i 


11,3) 


type 2 




■ 

N 


(X,Y) 







(22) 



1$P¥8-4 4 5 8 1 



(0> 



(b) 



[01] 





I 



4ft 



"IS? 



-1A 



10) 



(b) 



im2] 




[05] 



[08] 



{a) 




34 




,34 



CD itauiu 



(23) 



1$M¥8-4458 1 



[03] 



i 



10 



< 
to 

CM 















IP 






E 




to 






Q 


to 






o 









& JSa 
* * ft 
ih & tf 




CD 



OJ 



0) 
CM 



D 

n 

N 

'i 



i 



[010] 



(b) 




MPU DMA DSPSp f«SI«g» ftfttfS* 

112 ^ft* 9 £LT<n ttT« fclTfl 

FPGA F £2 A FP6A PPGA 
F {fi* 115 117A H7B 




MPU DSPtt DMA . TtaHSW ?f5ffi3» 

H2 KtTfl fctfo tUT " fc LTfl 



FPGA ppga FPGA FPGA 
114 115 117A 11 7B 



II 1] 



113] 



> t aibbi Aftffi q[« / mourn eteattt il 



toooor: 



(D) ; <or : (DM (£»•. (b> 



8000 



6000 



4000 > 



2000 ' 




MPU DMA OSP^ ft»«E» T«^l2)^ 

FPGA tUTff) FPGA FPGA FPGA 

112 FPGA US 117A 117B 
114 



SMfciMK 

10000c 



GOOO 



«000 



4000 



2000 




TflM 0SP5JJ DMAffP fftMm ffclfclESfr 

SaHtTfl) tUTfl) tLTA CUT*) 

FPGA tlTfl FPGA FPGA FPGA 
FPGA 



(24) 



»H¥8-4 4 5 8 1 



[04] 



30. 



5 I 



2 i 



006 



r 

L 



20 

J ■ w 



32 



33 



52 

1 



Mitt go-/ 7 



57 



*FPG 




22 
59 



T" 

/' 

25 



•25A 



30^ 



58-1 



57 



8gS 1 1 



34 



□ □□□□□ 

□ □□□□□ 

□ □□□□□ 

□ □□□□□ 
n o □ czi n Q 

□ tn □ o o □ 

□ □□□□□ 



FPGA 



52] 



,34 



□ o □ □ 

□ □□□□□ 
a a a □ □ □ 

□ a a □ a □ 

□ □□□an 

□ □□□□□ 

□ □□□□□ 

FPGA 



(25) !f#PB¥8-4 4 5 8 1 



[06] 




(j^-mit-fv) XNO 

A 6 H g fe&a VZTtr ftttjfcl 




AlO, 



A11- 




YES 

FPGA «aft3StB-T-7lb* 

t?V7t? 



A13 



A14 



NO 



„ 1£jRittlM 
YES. 



1 



FPGAtyt4T3 




A22 



(7 5-^*0 



4458 1 



im) 




40' 

41' 

SWfirKx 



X 



□□ODD 

□□□□□□□□□ 

□anaoaaaa 
pgaaoooao 

|DaaaoDaao| 



121JJ? 122> 



OV/ 
RV 
BUS 
l/F 



- <y? 731-7. 



OPR 



H94r 



m: 



118 

f := qppR| -^ 



H8 
121 t 122 



.114 



123 



□□□□□□□□a 
QDDDDQaaa 



{□aaQapaQql 



DV/ 
RV 
BUS| 
l/F 



► n 



5 DPR 



DC 



gut 



119^7 



115 



ICS 

□□□□□□□□□ 
□ □□□Ddcaaa 
□□□□□□□□a 
a ooDDaaaa 
aaaa aooacj 

[□□ aDOoonal 



123 

A 



DV/ 
RV 
BU$ 
l/F 



out 



121 



118 



Jl 



117A f | 3 



□□□□□□□□□ 

□ cjnancanaa 
aaaaaaaaa 

annanaaaa 



aoooooi 



DV/1 
RV 
|BUS 
l/F 



qopR I— 



122 



119^ 



11 78 



123 



□□□□□ 

naaanaaaa 
□□oaaaaaa 
doaoaaooD 
□□□QDDaaD 
□ on 00 □□□□ 

|C3C3C3 0t3C3C3C3C3] 



DV/1 
RV 

feus 

l/F 



43: 

DV/RV 



120 



J 



(27) 



#M¥8-4 4 5 



mi 2] 



[016] 



tints 





I 

to 

5-- 



odd aaa 
ooaooo 
annooD 
DDDDna 



□DOODD 

nnnnaa 

DDQDDQ 

nan odd 



0 0 D DC D 
ODD ODD 

oodood 

0 D D D 0 □ 



DDODDD 
VJDDDDDD 
DDDDDD 
DDDDDD 



DDD 
DDDDDD 
DDDDDD 
DDDDDD 



DDDDDD 
DDDDDD 
DDDDDD 
DDDDDD 



DDDDDD 
DDDDDD 
□DDDDD 
DDDDDD 



oo 



i 

in 
rQ 



U5 



[017] 




CVJ 



DODGDO 
DDDDDD 
DDDDDD 
DDDDDD 



DDDDDD 
\JDDD DDD 
DDDDDD 
DDDDDD 



DDDDDD 
DDDDDD 
DDDDDD 
DDDDDD 



DDDDDD 
I DDDDDD 
{ DDDDDD 

1 1 o o □ n an 



DDDDDD 
DDDDDD 
DDDDDD 
DDDDDD 



on a ion" 

DDDDDD 




DDODDD 
DDDDDD 
DDDDDD 
DDDDDD 



to 



in 

10 



m 

i 



#M¥8-4 4 5 8 1 



[014] 



112 



112 





*4 7D 


- — " 




DMA 






DSP$P ! 






■f- flit 






1 



114 
115 



M17B 



DMA 

rJVKD-7 



114 




■p 



115 



f It 



117A 
V 



DMAC 



DSP+»t,'J 



HT7B 

Dl 



MAC 



I 2 



DMA 



114 




115 



DSP£? 



117A 
1/ 



I17B 



H7n rotvT 



DMAC 



#M¥8-44 5 8 1 



II 5] 



8 1 B ( 2 



i 3 




) 



I 



t^TIHFPGA^atflfrU 



B7 



77 7"fc7 77t* 



BB 



^FPGAfttffrgfe&tl!/* 



✓&FPGA**<n@P&t## 
^lHHI^V-KLTct-^U 



BI1 




BI4 



B*5 



«TOmFPGA IcBf 
I 



B13-* 



J&FPGA-tdvHSfltaatr 



B16 




B17 



(30) 



#M¥8-4 4 5 



II 8] 



119] 



ft- 



CM — 
1^ 



II 


odd! 

i 


P 

ODD 


P 


m 

DQfl 




1 


Hi 

DOD 


1 


mi 

i 


fDDff 

1 


■ 



rO 



I 


i 


ODD 


1 


PIT 

i 




m 


Ml 

88B 



□do 
qdd 

ODD 


Ml 

i 


■ 


■ 



1 


IS 


pr 

i 


■ 



I 
I 





OUT 

m 


I 

ODD 


m 

ODD 


i 



03 



IX 



si 


1 


Hi 


ill 



1 


1 


p 

ODD 


P 



(0 



p 

DOD 


HI 

DOD 


1 


1 

















1 


pi 

DOD 


1 


B 

ODD 




I 

000 


Ban 


1 


ffl 

ODD 




I 

,000 


888 

ODD 


i 

000 



bog 

BB) 


1 


s 


11 


TtTiTtl 
i i i| 



■ 



I 



[026] 



128] 



r 



35 




22 



Wi~> 21 




»52 



EM 




✓153 
,154 

141 



tttt*i* 

450 



151 



(31) 



#M^P 8-4458 1 



[02 0] 



[02 1] 



5 mm win szfoimms 



mm s\% 5 safe*) t w 5 @ e#&m*m s 



& 









DOD 
DDD 
DDO 


DDD 

oon 

ODD 


□DO 
OOD 
DOD 













DOD 




ooi 


DOD 


D00 




000 


000 


DDD 




DDO 


DOD 



A 



to 

{£>' 
ID 



000 
000 
000 



000 
000 
000 



000 
OOD 
DOD 




[02 9] 



[03 0] 



oft 9 wwi it nn» kciwmms 



152 
s 



142 

J 149 



144 



^145 
,146 




153 
154 

141 



151 



142 

J 149 , 

odaaooa 



152 



.153 

ftM£7gfegt^154 



144 



143 




147 



150 



(32) 



#H¥8-4 4 5 8 1 



[02 2] 




123] 



S 



T 



* 




i 


« 






1 










s 




(33) 



ftM¥8-4 4 5 8 1 



12 4] 



[02 5] 




a- 




0) 



II 


B. 









127] 



o* 8 */*frJ c g MUMS 



35 S- 



U 2 



^21 




i\-F 



131 



—136 



132 




(34) 
[®3 1] 

&£<*4MMtt$ 4MMU1 Mill ftTfo^B 




WF8-44 58 1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
J2^ADED TEXT OR DRAWING 



>J-BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




